Pulmonary delivery of insulin with nebulized DL-lactide/glycolide copolymer (PLGA) nanospheres to prolong hypoglycemic effect.
Insulin loaded PLGA nanospheres having weight mean diameters of 400 nm were prepared by the modified emulsion solvent diffusion method in water. The nanosphere recovery and the drug recovery in the nanospheres were 74.8%+/-4.71 and 46.8%+/-7.01, respectively. Eighty five percent of the drug was released from the nanospheres at the initial burst, followed by prolonged releasing of the remaining drug for a few hours in saline at 37 degrees C. The aqueous dispersions (6 mg/ml) of PLGA nanospheres were nebulized by a sieve type ultrasonic nebulizer to discrete droplets of 5 approximately 7 microm in mean diameters, 75% of which were successfully delivered into the alveolar fraction in a cascade impactor inhaled at 28.3 l/min. The nebulized PLGA nanospheres were administered via a spacer by using a constant volume respirator into the trachea of the fasted guinea pig for 20 min. After the administration of 3.9 I.U./kg insulin with the PLGA nanospheres, the blood glucose level was reduced significantly and the hypoglycemia was prolonged over 48 h, compared to the nebulized aqueous solution of insulin as a reference (6 h). This result could be attributed to the sustained releasing of insulin from the nanospheres deposited widely on to the whole of lung.